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1.0

A test program was initiated by the Materials Develo._.,mcnt ]ection to

determine the shock absorbing characteristics of vat'kious f!refS_chters

helmets alorcw_tL a _\SA protots;pc po]yi.mide firefighters _.cdmet

The .helmets tested were as follows"

a.

b.

C,

t_ASA l)rototype -polyim_de she]l-i'omn type suspe_:;_cn

(]entex Corp./Mode! i!_0 - A]_S shell - _qel>bed m_sl)<:_mion

=

Each helmet eonfi[_ration _zas tested twice at a preconditioned temperat_:r : _ __;

of +122°F and twice at a preconditioned temperature of +]li°F with an

impact energy of 50 ft. ]bs.
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3.0

I _OCLM[NT NUM6ER ] R_I_ION
".:f,t-]/,-]_-7 °- 9

F;(L[AS_ C_TE

I ¢r,,I-_- &

OBJECTIVE

The objective of the tests was to (letermine the stock aUsLrb_rlg

characteristics of the various helmets when tested in accordance with

Z90.I-].9o6 and specfffJca].].y to determ:ine the characteristics of the liAS_'t

prototype }_e]jnet as compared to those helmets readi]j ava:ilable on the

con_mercia], market.

= _ .

TEST AI-;TICT,!,:(]O],Y]7,]]20E}O-]Y,:.TgT).]JESCI.:I]q'ION

The polyJmide hc]_net was deve].op<!d _.LASA Contract !;AS [7-].21:02. The po]_y_-

r,_id she]] was manuf_uTt_trcd for ]Lt_F_Aunder contract with N<rth f,m:erJ.(:an

Hockwell usin 6 E-type fJ)oerg]ass over a stainless steel .me?ne{rel_

impre[natin 6 the fiber_J.ass with polyJmide resin _!hTO]. an(7 the:_ turin 6 ai;

high temperature. Tl,.e suspension and face shield was ]ns:._l]ed b D, the

/Dneriean Sportsw(;ar Comp&ny> Inc. and is a standarc] syst,::,_used by thi::

company ]n the manufacturin_ of firefig]:ter,_; ' he]]r:ets. _:erJc&n Sports;<

also pro\,ided t}_e mandrel usd]by ][orgi American ]::oc.}Lwt:].!.AddJt_o:!al

photographs of this particu].ar helmet are shown _n p_iot(_g]:&_)}is#].5_ ,7_.

and #]7.

ii N!

_- __ --: _

: : _ :=

_: _--_
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_ _=-

. 2-- -° _:

The test apparatus consisted of a hollow ].-_.nch da.av:._:_._za].Lu_nu:r_ rod w ......

a wooden ,-_ ,_ , "mann_quzn head attached to one end and suspended from the othe<'

end as a sim.p!e pendul_m; an _]_pact anvil; temperature control box; 500 _:

accelerometer mounted in the mannequin head; data recordi_.g, equipment, _,

calibrated scale to weigh the impact apparatus and a ]evel-protraetor ;,e

acquire ti_e desired release angle.

photographs //] and _7T_

:]!hetest equipment is shown in

7 Z !_ =

_:

It¢_¢" Fc, r,n Ir_lR ¢U;_r F, ql
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Each hc:]mct conf'J[3,rat]on was conditioned at-,122°F :'or at ].east 4 ho,_r; ! !_--:

but less than 21{ hours and then impacted twice. ']'hetwo :i;'pactswere i _

separated by a _istance of at ]_cast 1 1/2 inches. The he:!mets were the_ i _
:

conditioned at a t_'mperature of i l4°F for a period of at :east II hours i:u : :_ _ _

. § -
less than 24 hours and again impacted twice. The hebnets were tested _ [ _:

within 5 minutes from removal from the temDt:rature co.utro] box.

6.0

Eacb impact was with 50 ft lb. impact energy.

qEST ]?I{OCF,UJRE

The tests were conducted per document n_mbcr MSC-EC-L-7]-] _ - "Test

h'ocue(]ure - Firqf_ghters' }{e]J,_etImpact Tests". The prouadure is

attached as Appendix 7:0,,,,_of this r_port _]'i_eprocedure is in aecor(_ar:ce

w_th ASA ZgO 11-]9(,6with the exception '_ 2-• t_at a inch diamober rather tLa::

a 1.9-inch radius impact anvil was used. ASA Z90.]-]966 _, attached as

Appendix f_j of this report.

A brief outline of the procedure is as follows:

a. Assemble impact tester to incorporate head [el" sk,:tc]_//] of

Test Procedure

b: Suspend as a pendulum and determine the period of oscillation.

c. Calculate the center of percussion.

d. Mount aceelerometer in mannequin head.

e. Weight assembly (see data sheet attached to test l_rocedure).

f. Determine release anzle (see data sheet attac!:ed to test

procedure).

g. Pull assembly back to desired angle and install i,_ temp,.:ratttre

control box and maintain at desired tempez'at.ure for at lea::t 4 hours.

: z __-

•. _ ----
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h. Take photographs of the test setup and movies during the impacts.

i. Impaet.

j. Nove approxJmate].y ].1/2 inch and repeat Jmpac%

o
k. Install i_](,mt]calconfi£u_ration into tem_erature of +]4 ],'For at

least h hours az_d repeat above steps.

7.0

]'he following eonsitutes rejection of the he]met per A[_A Z90,L-]966.

a. Any peak acceleration exceedfing 400 g's.

b. Accelerations between 200 and 400 g's if t}_e total time of such

acceleratfion measured at the 200 g level exceeds two (2) mi]_icseconds.

c. Acceleration in excess of ]_50 [['s for ,v.ore i]_an Your (4)

milli seco1_ds.

8.0 r 1 ,(I , '(!q j _E_

The _\SA prototype firemans' he]m_,t; the O{:zd,ex Corp, r_tion':: ]'_odt_l 140

? ")" - I_"
fireman's hebnet; the Bul!ard Co,'s "HardboJled ]"ireman s :e_met ; and

Bell Company's "Top Tex" riot control tel,met were instaTtled into a tem-

r O } ,- ]
peratlu_e control, box at a tem,perature of -_122 F on 12/1)/[_. at approxi-

mc_te!y 3:_JO pro. This temoerature ¥:as maintained a,,,_,At: <, i:'.oa:t_ _-_e:_.,:]ng

of the above he]_ets began on ]2/].h/71 at upproxirr:ately 9:[JO _r_.

There was no apparent damage to the _ASA prototype helmet, a small crack

occurred in the "l{ardboiled" helmet, a large indentation formed in the

model 140 helmet_ and 2 small cracks occurred in the polyester coatin£ of

the riot helmet, as a result of the first 50 ft-lb impact.

The },uLne,,_ were thun placed tack into the temperature _ontr( L box am]

left for an _ddition-_l I;hours. The impact apparatuc ",'<,s ra]:;ed

_ z
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approximately ]. I/2 iP,ches and a new release angle calculaied and the

he]_nets were impac;ted, again. There was a small creas_ which could be i'eL_

in the NASA prototype where the helmet was struck by the a:vil; the

crack in the ha'dtolled helmet was ].engthened; tl:e indenfation in the

Model ]IIO was made deeper and wider; and a small pJec2 of ihe polyester

coating flaked off the riot he]Jn<,t as a result of th]:_ 50 ;% Ib impact

series.

Photographs of the impact are_ after these impacts we:ce sh{ _.m in photo-

graphs _J'3 through /,/9.

Since there were additional, he]Jnets of the "hardl>ol]' e_-" and "Top Tex"

configuration avai]aUle new one:; were used for the -_]_;;°F p_:econditioned

temperature impacts. There was only one I':J_SA protoky])e and one Model 5_+;

helmet so these }:a<] to be used in all test,';.

The helmets were p].aced :in %he temperature control box at _: tempe;r'atur,_

of 411_°F and left for four (4) hours. The helJm]ts were im]>acted at this

temperatt_'e on ]2/15/71 with 50 ft-]_bs, energy.

Agah_ there was very little dc_mage to the [iA>IA prototype h,:!met,; th_

"hardboilded" helmet cracked to a greater extent than in t}e +122°F

impacts and the "Top Tex" had two (2) small portions of the polyester

coating flaked off as a result of the first 50 ft-].bs Lmpact at +llr°}]. 'fl_

Model lhO helmet was not impacted this time at the tenperatu_e because o_"

the extensive damage resulting from the previous two _2) _1:22OF impacts.

I _____ZL ....

L 22

=

--i

: -- !E

= ::

=

2 :

! _ .22

the prcwious impacts that tl:ir_ helr_iet portion was _:trm:t:ur;;]]y sound.

This is described in the tests below.

USC Foro 151_ (_Jal"6"J) N,\$."X. ....',
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9.0

Since there was on]y an elapsed t_me of approxh::ato!y on,- (i) minute

i _ i-_¸
during each impact of the above mentioned tests each hc]_me:_, was placed

=

back iltto the temperature control box iI:_ned:iately after im;_acti_g .it so --

that an extra four (4) hour de].ay could bt: avoided.

ff

The impacts ,,.:(?reacaln conducted on al]_ four he]]nets. The-<e was very _m::

litt].e dmnage to the NASA prototype Le]jnet (a scuff mark w,.re anvil hit); T <-

the "hardboiled" hehnet cracked again; this was more of the.polyester o

coatin g flal<ed off the "Top Tcx" .'. ; and there was verj ]_ittl c d_,naye to ,_-- :

the model lhO since the impact point this t "_ between two ridges o'fi,,,(.1.as =

the hc]mct as a result of this 50 ft-lb test serie,:. _=:_ _

,_ • - aft these imoacts arc sho'..n in ohoto/-,',- _ - i_Photo/]rapl_;of the _.._p.,ct areas er _ :....:,? ; := =

_;i0 through //14. _ :_

=

A more detailed dc:;crSption of. each impact is tabu]atcd in Table i of t]!:

report. } _

All the helmets passed the accc]eration ].evels as dcscribc(i in para- : _ :_

graph 6.0. GrapLs of t,._.,_cacee].erat[ons are presented in A}p<nd[x 411 of _ :_

this reoort. :

CONC[_.JS IOI'_S :

[ 12:
:=

The following conclusions can be made about the herein des<ribed impact ; _

tests or the fireman's helmets: _ _

: :_- -_

i. Although the impact anvil used constituted a more severe test

than that described in ASA Z90.].-1966 each of the he]:_ts :,'.till Lad good ! _

shock abcc_oing characteristics and passed the requ]r<.nent:-" of Zp0.I-1965. i =- ::i_

2. _';hile all the helmets passed the .':hock aL::orpt.i.on requir(:::.,:nts _
l i-

there ;:ere some notable drawtacks to some of the ' ' ,'
=

_SC Fora 151S _a_ 6_
- <:



_RE_'[ SYSTEr,_S DIVISION b_SC_F.C..R_7i-__5 ].-5 'E' _,s_._3L_

(a) The "hardboJled" he/]r:et had sharp edges on i,_e _nside of

the he]met wh.ich could cause head J_$ury with uit}_er a shacper Jmpactor c

one of the ._;o:r_etype used but wJ th greater" impact er:ergy.

(b) The Mode]_ ].IiOhe]met indented far enou_j_ on impacts to

shatter a 1/16 inch thick plexig.la,ss plate which was ptc,tc :t_ng the

aecelerometer mounted in the head.

3. The I,iASA prototype proved to be structural] 7 soux:]

he]met with very good shock abso=bing eharacteristic,t whic:_ proved to b_

superior to the he.]Jnets tested in this test series.

The poly._midc he]]net is totally nonburing and can withstand} short-tert_

temperature exposures in excess of ]OO0°F. It i_: cst}_'z.ate,_t}.,at, on

a mass-pl'oduct]on basis, polyimide he]n_ets c&_l be ma_,_fu.ct_ red for a un:} t

pr:[ce under $50 - which is competitive with the better ce.<_.ercJally-

available helmets. Po].yJmide 'he]J!iets are brown, but can L(- painted <,-c

colored w_th metallized coatings.

The weight of the polyimide helmet is equivalent to other he]m,.ets of cot-

z __ Tv

J ,

: - Z i

n 7
= :=

: =

_ Z

- 2- _ ?

_ £-
_ ? 2;i

; - 12

; - :p

j - :

!

i

i - :Y

parable configuration Most, if not a!]., of the higher we', _h_ s}:own in ! i--!

Table #i r_:flects from, <he heavier_ better d<'signed_ suspe_sion syster:.

It should be noted that the he]Jnets used for comparison in this pro(_ra/n

were randomly selected and are not intended to represent all of the hel-

mets presently available, it does appear to be a valid eo_clusion, how-

ever, based on this limited s_mpling, that the po].v_m_de d<cs hold si_rJCi

;_ :<<
=

- _ =
= :_-- -

: =

5 =

= -

=

cant promise as an _mproved material for fJrei'ig}iter }_ead tear.
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3.O i'J j ,,_; _ -_"-', I d _, J ,£* } : -:,',_ ;%2 i_ff _U_ ;

,'fhe tests shall be eo>dueted on various eo:mnercial!y _ v*:i!ab]_c

helm:at types and on th_ }ZASA proto[_G_c pol'y]rmLde he!m,-:t. The

x, . •be]m:.ets to Le tested are the _ollo_.]rL:,:

Desir<nation

NASA Prototype

Model 140

"}lard Boiled"

North /¢;:erican

and A'eerican

S_)or ts Co_pa ny

Gentex Corpora-
tion

E. Do Bu]].ard

Company '

Bell-Top Tex

5_s_,,:ns:;.on S},r.l!

Foam- type Polyi ::ide

Webbed support

WebLed support

Foam- type

Fil,erg].a:;s

Polyester

i

_ ZZ

4

/

) ff

=



CREW' SYSI[!,]S DIVISION
b .... (,- ]'_ L,- 1"_- 71- _] .

_[VlSID_

l _tLl,IS _. [_f[. I ""

• ;_ACT

]0/o7/','t o_ L. . _ -,

Iio0 qT:,_N_ FU: .TI,]'!W

These tests will be conducte8 by the ::,pccJsl projects l_boratory

_F " tl.of the Creu_ System:3 Division's _.mterJal Duvclol,ment S, ction. ]}:e

test appax'atus :_hall Lea pendtulum and u wooden r.mnne :uin head

assem_,].y as shown in photog.uap},s 1 _,nd 2, A t.herm'_l ,.or:trol box

_'rom "hi:": SL_(:CJ _]. ])i'Oj,'r:t.S l_JLo__'a'l.ol_j ;]ALl:3 (siI _;.] ,"._! cO 'b stro,"_aut

u

meta]Jo].:i e sysl..e':_) Sha].l "b6 used %0 prcco},OJ t.iol; the hr liners _Jt

the desired t.c:::peraturc:; prior to rach Jr, lpset.

._o0 '£<ST ] ]..dC.r ,'J;,LE

±

L

i

]
!

i

i -

5.]. Modify p(:n.;Jtulum and wooden h_ac] u:;semLly per ._,:=te]" I,

9.2

5.3

Suspend i.he impact ].e_,d with _ t:e[L,=et, mount.,:d _,-: a p_:: :]u!tt_

_nd deterI_ine the ]?eriod of ozc:[].lutJon. Deter:,Yne ];, rJod Ly

swinging t}_e pendulum throwsh an arc of <6 ° _md tiL"A_g the

period through i0 oscilZutions.

Calcul_te the center of perctLssJon of the i _,"_mp_ct _ssel:_.,!y by the

.. gt 2follo_,dp.g .oz,;ula: L = /(_'<_:.,)2wb.ere L is the l,:.z_:h from the

pivot point to center of percussion_ g Js acce!eratio,: due to

gravity_ and t is the _eriod of oscillstion of the _, _,n,,_

9.4

_.5

Bore a hole in the wooden mannequin head in the plene of the

center of percussion per sketch 2.

Weigh and record weight of tl._eimpact assembly "m'th _ helmet

• , , _.,, _.

_S_ Form 151B (_1 69) _ f._,A --. P,
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I

i 1-.1 rMSC-EC-R- 7.1 -._.
] or

5.6 Ca]cu!a_, , the re]c._sc anC!e ren51ired for a 10 fo:]i-l;ol;: id impact

by the fo]!owi>g formm2as:

_o F. : inch where m is the mass of the impact _s_;c:mbly,, g is the

_ecc:].eration due to gravity; end h is the w:;'ticl<: height
4

when the center of perc_ssion is raised.

O. -G- :-- cos -(L-L _] where L aI:d h _:,re def:tned Jn 5.3 ,:nd 5.6

_. L /
respect i w;'ly.

5.7

5.8

9.9

Teke p};otographs of the test setup.

Ikt]]_ imp:_i.:t a:;se:rbly b.gck to the desired rt.l_:ase '_,_<;]e as c'alcu!_tcr]

in step 5.6 and il_stul[ in thc r:,:::_lbox.

,,:a_,_ =n t]:e hc]m,-t Jn ±he ther_w_l control ].'ox at -lO°_J (+14°F)

for a _L_i:_n of 4 hours but less t}mn 21; hourz.

5 •I0 Begin countdown of 5 h )-_-! - Release. :]Mrn steeler.,: eter

recorder on at eouI_t of 2.

9.li

5.12

!__._act helmet. Do not let helm{:t strike the anvil mot,- than once.

9,ecord impact data on data sheet.

Move impact nssemb]y opproximately .].-1/2 Jnc:hes in any direction

and _mpact the helmet again if the total time elapsed from

step 5.10 is less {ban 5 ,minutes. If elapsed time is greeter

than 5 :drmtes_ then return the helmet to the tem!)erat[:re control

box atJO_for the mini_o.ua time of 4 hours_ and th(n re_eat steps

" -- ' " -,:- .... _ -:,-:. :. d'.. ": o _:::: _ :-:< <:.

-7

= :=

C

E ;l;;

Z
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OCCIJ_[N T NUM_[_ J r_[ 41S|l]h

ICREW,SYSTEm,S OIV ]S I ON ;:%D-._C-t-_-7I-!P

P|tLA£[ QS,

._0,157 t /_

, J"G_ h

o_ ]',

5.1_ Position....... impact a:;._r_,] _y so that the polni, of J:2r_uct. J:_ 1-1/2

inches away from the two previous impacts.

.Ill

5.15

lhz]l assembly to the release angle snd install Ji_ tlJer: a)box.

9

Maintain he._ne% Jn the %e..pe]-,_-ature control Lox at a tc::perature

of 90Oc (]_f!,_Or'_) for a ninjrTLll_ o_" _t hol_rs hr_d Not. _iol'e _ }w_n 2]1 ):OURS.

_.16 Begin countdo}m.

5.17

9.]-8

Tu]'n recorders on at co_mt of 2.

Ir_paci. he]m_et. Do not let t],e he)met strike the anvil _ore i:].nn

once. Record impact data o_l dats sheet.

T
Z

9.]-9

.20

6.0

_= minute:; thenIf the total time from step 5.].6 is less t]_en

're_ositJon the sssemb!y so that the point of impact Js i-1/2 Jn_:hes

a_y from the previous impcct points. Impact asse:9_!y _zain. If

the total time elapsed is Greater than 5 mis:ut<,s then' return the

he]uaet to the temperattu_e cord,rol box _t 50°C (!22°F) for a

mini_mmn of 4 hours and then repeat steps 5.14 lhro_uSh :[_.18.

Record impact data on data sheets.

Repeat steps 5.7 through D.19 for the remaining three l_e]mets.

F INDZL F_]PORT

Prepare a final report which includes _!I impact data, photographs,

etc.; and a discussion of the relative merits of the u_its tested.

=

2
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An American Standard implies a consensus of lho_e sub.,tantialty c,,ncernod with

its scope .nd provisions. An Amerlcnn _tandard is intended as a guide Io aid |l'_e

mnn:Jfncturer, Ihe cor_sumer, and ILe general public. The existence of _,n American

Slandard does not in any respect preclude anyone, _hvlher he has apt,ro',ed the

standard or not, from mamifncturin_.:, marketing, l,urc],asi.g, or using 1,roducls,

proccsse.% or procedures not conforming to the .'.te. ndard. American F,tandarc]s aze

•..uhject to periodic review and user', are cautioned to obtain file ]atest editions.

Prod_:cers of good,_ ma,h: in conformity with _n Anwaican Standard are encm3ragcd

to Male on their .:vn responsibility in adver;.isln[¢, prmnr,lion matcrizd, or {,_ lags or

hd_els, lhat lira gooda ,Lre produced iq conff_rmity with i,a_lieu!ar American Standards.
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Fo rewo]t'd

('l'hi', ]"orcwor,] i', lint par! of Am_ _i¢'..,n Stand:,rd ._l,,:t iFleatior_s b?r/'r,h'_ti,.e 11cad,.',.':,r f.r \'c[/icul._r I' "i-, Z')I).l-l'l)bfl. I

On 1)cceml,er 9, 1960 Ihe Si,_rt', Car Club of America requl:stcd that the An>'rican .¢,t;lnd:,l Is :",ssoeiatlon in]ti ,:

t_ pr,,j,'ct to prepare- sp,_.cil3cali,,l_s on the vuhj,'ct of road-users h,'lmets. A gcncral c¢,_:flqcr, c,: was held at tl_e :\_;

},e:,dquartel'_ in Ap:il 19()l which w,,s atleng],.'d })y lt.pre.,.enl:iti_es froru varir,us c,,:l_.u:ner ;'It,_lf,s, hehnel in:,i_uf:_

lilrln F coinpai3i,'s, tc.'-till/,' orga;_iz:llh,iis, and both tl;e ..\rmy and Naval l,rand_,:s of lh<: ludita_y service. 'l']le 5a.Lt

Siandards Board est:,l,li.-hed S,:'cl;,,:lal Committee ZgO :_l',d ch;ir/4,d it "_iih tll,: re:l,,,:_-H,ility f<: c_=:,i,li-hblg a sa"_.

code ['<Jr vehicular hc:id llrotccli,,h. "llie scope of the c(_:ntnitlec ',..'as to esta],li._}l s:,f,-tv requite, ;tilt-. f,,r head p;,,_:,

llon for auto,nobil,' diiver_, el_i..,,,V,'d in high h:_zald acli'.ities o1 occupations, an_J l',_r :n,,torc'+ ,'It-i,. ']'he _On)li;?.ic

is prcs,.'nlly con_,idcrin7 the vximiL.,hm of ils scal_c to include he:,dgrar pro[,:ctivn h,r ol}it.r l,i;:,h hazard athl, ti

activkics s6c}l ;,.,. f,,,,Ib:,ll, ]_asc},:,[l, ,:,nd skiing.

"l't;cre exists a great i,uml)er of wi,l,.ty var)iL_: u_,,:s for prolectixe }_eadge:lr. "l']_c resulting: diffcivnces in d,'_. i_.

rcqulrcmenls in/ly l<._-iili in very n,'_ ,.:,sary compr,)1:_i.:es i,tvolvil_i; fact(,rs whi(.h il_, lu,]c con;f,,; _, w,'ighI, vi:.u::l, _l:

auditory reqtii,emvl_l¢ ;is well a,. de_-rt.e and exit:hi of prolection. ]t is therefore es,cn_.ial thai any specific stand:it

be applied or uli',;7,'d <,nlv v,ilIiin l{:e scope of its inlet_dcd application.

Su/;gestions fol ih_i,ro'.'emc,lt __7,in,'d in the u_,e of this str:lidard will be welcome. They :h,,uld be senl to _I

Atnelican Standard'. A>.o<:iation, ln(_orporated, 10 l']a:-t .10th Street, New 'York, N.Y. 1()016.

The organizalion- wl,ich p:,rlicil_ated in thb, work and l}te haines (,( Iheir _eprescii_.atb.es, a:. li..,led at the thne l]ii

standard was sul,mlilcd to the 5ccllonal Committee for approval, are as follows:

George G. Snively, Chairnlan Asher Chapm:,li, Sccretrzry

Otga_iiz,tti<m ]*,t l)te._et_tcd

American ..\.-_.ocialion fur .\ulomollve ,"dcdicine ................................................................................................

Amctic;,n ]_,_.uran,'e .,\,,.,,_iallon ................................................................................................................

.._l.wri, ar_ M+,!or_v<lin; .'\'.' )cialion ........................................................................................................
,-%ll,'ri,a i Mulual ]_,_ur:,nce Alliance .............................................................................................................

An cric:,n I'owcr I!_ai .\,- ialivn ...................................................................................................................

l_e I "]oDe\, Intorl,,..,ralcd .................................................................................................................................

,Va._e ¢,f llrpte._t'.te;':_

It..%. I'cnm.r. Jr

A. J. M,rl. ln ¢Alt t
It. C. IHt',

t.. "\..Ku,'hb..r

I-'. I I. I),.,.g

C. I¢,,t,_ tls

\V..\. ",iuilh t.llt)

l{. }{i_ hl,'r

t'. II,.:,r,,x (..tlel

C;.l Mil l'l.,,li, l'ro, lurt-, hlc .................................................................................................................... IL I.. M,ll,'r

l_, u-,i_ial N,h.ly l_qulpmvnl Assoclallor_ ......................................................................................................... }l.,_l, y N. "ilice
('. Sum_,ah t.llt)

|_ •h'elm, iinnal A,socialion of Chiefs of. ohee ........................................................................................................ %1,'. II. Fr;mey

II _(u COml,any ........................................................................................................................................... J. W. J,,t,,,.,,,,
l). g,.hh L.'_Itl

N_II:,I I-'hlC, pri,.rs ............................................................................................................................ I'. I'. V,.I,h

_[in,.. Saf,.Iy .\l,ldlanvc ,, (],unf,any . ............ .................................................... "'; ....................................... ][. N. "l_i,-e

."iali,Ju.d .k.... _i:,li,m for Sh>, k Car Aulo Iiacing .............................................................................................. I1. %.,1I
Nali_l_,l ll.,t il,,,I X-'-,,.i,,Ib,n ........................................................................................................... J. II,rt

Nati,,_,.d >,.dcly (],mz,( il ............................ : ........................................... ;.......................................... I). 1 t,,,tk:,
II. l'riI,, ,' I'lttl

.%ivrra l]l_t'hlv,.¢i,_ C,,ml.ai_y ..................................................................................................................
Nt,,';t Xh m,,ri.,l I ,,un<l.,ii,m .....................................................................................................................

.<u¢ i,'t), ,,f Ih,' I'l_,-li_. lhdu,try, hie ...............................................................................................................
Sl, .,rl... Car Clu}, _,f '\n,,'rira .............................................................................................................................

[I.S. l'tel,athnent of the :Xrmy, Quartermaster Research & Engineering Command (I.iaisonl ..............................

U.S. I)vparXnicnt of the Na,,3_ ...........................................................................................................................
LLS. N,,_,JI '\_i.,tioa ......................................................................................................................................

V,,'aync .Slate Univct'sily ....................................................................................................................................

II. I'. ih.i.i/.:

C. (I. _"hi, l,,-.,te:

II. X. 'I'li<e

A. /]hal,nlan

G. (;. hui_t-ly
A. I.a:.l nil

I']. h'. I'L,rror_ 141tI
II. \U. \Vcl,_.ler

C. !.. I';_,ing
L. M. I'atrick
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i American Standard SI_eclfications for

l: r()lectivc . t,-,, r ',<,e,t(.g(a for \cllicul:tx" U ers

1. Scope and Purpose

i.1 Scope. These specifications and lest methods app'ly

to protective headgear for wear I,y riders and oecul)anls

,of vehicles enga,:ed in potentially hi-'h hazard activi-

lies. This slandatd specifically excludes eye and face

protecli', e d, wiee.,.

1.2 l_urlmse. These headgear are designed to ,uitigatr

the effects of a blow on the head received in the event

of an ,accident.

].3 "Pests are given to a_certain compl;ance with the

f, llvwing requircments:

111 Shock abs,,rption properties of the helmet as-

seml,ly under va'liOt,!s condilions of temperature and

humidity

{_'2) Penetrallon resistance

{3) Strengili of the retaining harness and its attach-

trleuts

2. Definitions

l'or the purliOS _ of these tceoi,mcndaiiuns tile follow-

itlg ,lefinilions apply:

lla-ic ]qatne. /% lllane ;.it Ihe level ,,f Ihe external atldi-

lor_ mcalil,, anll ih," inferior lil:ir_'iil of the orl_it. Also

tel:reed to as the anaton/ica[ plane.

]']> h'rilal ,'iu<llt<,r)' 31t:aittis. tlefers to the external open-

in.; of :lie ear.

lfarlicss. ]'tie complete asseml,ly l)y recalls of v,'hich

the l,ro;ectivc headgear is n,aintained in position on
'lie vearer's head.

Inferior 3larg;,i of ()rbit. Bottom of the bony rim of

Ihe ,:re opening.

Orbit. "]'he Irony rim of the eye s.gcket.

l'r%h.!rtl,m. An), |,art that juts out or extends beyond

the surface in abrupt f,lshion.

Pr,,tc,'li,_e ih':idgrar. A device primarily intended to

protect the upper part of the wearer's head against a

blow. Some headgear may give protection to additional

head areas.

lh'f,'rvnce Plait,-. A plane 2..'3(I in. 160 mini above

and paralh:l to the hi, sic {ana',omi,:al} plane, which

_lia!l i,e located on each head furln.

Shrll. The outer material that provides the general

f,)rm of the |;eadgear.

3. (;on.,,t ructic;n

3.1 Oencr.i]. The coll,irucllou of ih,- h<'hnet shall l e

essentially in the' feint of ._i shell I,,ilt;iilliil_._ the n,,'e_-

sat)" lncans of absorl_ing' itNp:lci eilcr,gy. "\ity opli_m,l

devices fitted to a shell .'-h,>uld lm sl_ dc...igncd thilt Ility

are unlikely to cau..,e ;.lily injury I,_ the wearer ill tl,e

event of all accident.

3.2 The assentl,h.d hch,let shall ii:lve a smoot]l e.-

teri'lal surface. There shot,l,] l,c no exl,.ilial projertiot_s

greater Ihan _ in. {3 mn'tl above the oilier sulfate of tl.e

shell of the hehnet excel,I a ,;oggh" clip, if required.

:',.3 "Irhe goggle fitting shall projtcl not Inure than

in. {5 nliri) above the i,utt, r surf,it,' of the hehnc: al_d

be at the bark of the helnlet. If e:,:-iN' detachable, hey-

ever, this ,equirement does not api4y.

3.4 l{ivet heads shall project not more thai, [_ h,.

(1.6 niin] above the ouler surl'.:tce of the hehnct ar:J

show no sharp edges.

4. _,]atcrials

4.1 The maleriab, u._ed i_l ti,e mani fa,;ture of the vari-

oils parts (,f a helmet sho,ld b,: of dtlrg, b!e q,i;.lit), i.e,,

their characteristics S_lOti}d trot II,di:rgo :,pp:cci:,I,[c

alteralioi, under the influ,'iice of agit,g or o r 'lie circu::,-

stances of use to which th<' helmet i..; norm:,ll) sul,jected

{exposure to sun, rain, cold, dust, vibrations, contac,'.

wiill the skin, effects of sweat, or of products app]ie,{

to the skin or haiti.

•1.2 Matcri:,Is commonly knc.w,i to (:,u,.,: ski, irri_a:io:l

or disease should not I,e used fur tb,)sr part.., of the a-_.-

sembly which come into contact will, the skin.

4.3 Materials of a new type shall be subject to stud;,'

to determine applicability as specifi,od in 4.2.

,,7

5. Extent of Protcrlion

The extent of the area of protection shall be as ma,l.:ed

0n the standard"L(rad for,, _,'iill a tef,:lcnce plane lin,:

2.36 in. 160 nun} above tl.e i,a..,ic pl :he.

;'ill parts of the hchnet abo,.c-the reference piano shall
Rattenuale shock transmission to at _ea.t the minimuu_

t
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rcqi,ir,!',,i,'ilts>p,._'cifiodin 5Ccli, ;I lot "{',.'s(sfor {[,.:lmets

and Sct:ii,,n l l, lq'neiri, ti<,n "lvr.t.

N(, p:,rl of tee protective s):.tcm shull be inadvertently

dctachu hie.

6. S:_.n,Iding for q;.'sli,,g

6.] For ,'{u:,lifh_at{o,,and ,',turin,"|C:Aili_.'_,hel,n<'Is.'.h,.,uld

I,c tak,m in the c,mtlitiol, :,_,,ffcr,+d for sale.

6.'2 In qu:,llfi('alhm t¢:stin:: Ih,' I+,.lmcts v, ill 1-: n'qui,'cd

In s:,ti_.f)a,ll tl_: |('slh; bill ',',J*,'li it has {,¢',',, shown },)'

qt,nlifi:+atim, l,'-t, thai mg, leri;,I., arc rq|,ally proh:,:livc

in pCtf,,ri:h:,Z,(:c aflcr exl_o_.ulc to ]¢_:v tcmjn.t:,lt,rc,

moistur,', and h,eal, thc,,.;_ft,'r f,,r ronti,,,' t,'_li,,<'; of

...p,'¢'in, c'n:. cnn>.i,J,:tatior, .-h<,u{,I bc L'i;'et, to ],t--<it,h: rc-

JaY.al](;,r, ill l+("-,l)r'¢:l of l}l('i/I })j' the [('>.lirlr; gitltllor]ty,

prnvidcd il,crc b. n,J ch:,ngc in m:il,'ria{s or mant,fiketu,-e.

6.;'1 Numlmr of Samph',.. Four h,.qrncts arc required

for qualific;,tion tcstin/;. Pro,.i,ion sh.,ll bc made for

nl:lrLing the rcf,'r,'ncc l,l:tn+, on Ihe hchnel., pti<,r to, the

test.

7. C<),,(lill(),.lll,l: ' for 'l'esling

7.1 l.<;w "l'c,ul,<.raluv,.. "i'hc h,'lnicl sl,all I,," vu,ldi-

th,m'd J,) I,ci,,;: vx{m.,::d It> :, lt:mjn'ralure of-]()o(7 _ 2oC

fo/" ll'_I ]c'SS lbglll '!" tiC) ill-';, IlOr more iF,an 2.l hours, in

a mechanicall,,, t:¢,,d,',{ ,it{l{)/ll+i,|tl"..

7.2 \_'ah'r Imm,'rsicm. A second hch:tct shall t,e im-

mcrs.ed in _at,.:r ;,I a h'mper,tlttre of 2;J°C ± 3°(; for a

p,:,i,,d of not Ic.-s thun .l ],,uz..., nor more than 2.l hours.

7.3 }h';tt. A third h,rlmct shall },e conditivncd by being

exl,o:-od Iv a tc,,tpcratutc of5()°C ! 2°{-?. for ape, iod of
not less than .I {tours, nor more than 2I hours.

7..1 All to>tin; .'-h:,ll bt._:in v. ilhi,, fb.e minutes from

the time of r,'mov,I fr,,m the con'dltionlng equipment

as indivaled in 7.1, 7.6, and 7..'L.

8. Labeling

13. cry helmet offi.rcd for sale _.hall bear a label which

.',}tall inulu,{c It_t: f,,li,,wlng ,,.,|itl,.:ltlefll:-,:

( I I l",,r :ltlC,'{li:,},. prolmli,.m this hchnet mtlsl fit c,,,u-

I',,rtahly awl t'h,-,'{>', and pru'.i,h:' a range or pcril,l,eral

'_i,i,,:, ,,f a i,pr,,x in,.tcly 12(1 <hTrccs.

121 "lhl. ht'h,lc! ,nay l,e parli.,llv de>.lreycd ur d¢im-

•'g,',l l,_,' ;, _.,'xcr,. I.h_.w and even though such d.,m:ig,:

'"..'. n,,I },,. t,'a,lilv ,{,pur,'rtt, at,'.' hehnct subje, tcd to

",'_,'r,. i:,;{,.,.t .'-h,,uld be rct,,rnol to the n'tanufacturer

(,,r m-l,,., ti,,n or _houhl L,c reph, ccd.

AMIII{I(IAN hJ\NI)\{{I} ?,.I'll( IIl( YIIfF<'-, I i J;

9. 'Fe.sts for I I(.,' n,,'ts

+.-|
9.1 .%hocl, /,,l,,.<,,'l,li<,,, .... ,ock al_>orpti_,n _,1,:,!1 i

mva_:u}c,{ by im{,:,,,,',{ acccl,',:,tl<:, I,_ :,,, :,ppr,,lui:,l 'l I

inslrumcnt,'d m,,',.,t,lc hc:_d furm. I,v ,'ill,,'," ,,f Ih,: :'v]

h,,,'i,+;; ,,,c.,n,: ( 1 { dtopi,;.,_;; i,, /.ui.!c,{ f:,ll ,,ln,n a fix d

rigi,I anvil, or (2t ,,:o,ml,'d o,, _ f;,+cly piv,lh,g all:/

a,;tl lining i,nl,.,<lc,I by an ali,,,q+riatc },tA,w_.i_iL

tlr<,lq,cd in g:,t,idc,I fall.

9.2 A('('Cl)lald<" Acc,'b.'val hm l.+_ ,'1.'+

9.2.1 Any pc;,k ;,,'c,'h:,.,li,,I, ,':,:,'c,ling .l(il)(;'....'.t_'!

t.: <:.,,,x(" f,,r ,, j,'< ti<,,, ,,f tl,c I,el,,_ 1.

().2.1_ t\ct:t:J+',:,li,,n., I,ut,_<'+'u 7'l{J :,nd .l(}(I (;"..'-I :,]

I,+' <:i_ur.,. f-r ,,:j,<ti,,n ,,f t},c }tt:itn + { if l{,e total tin,,: ,)j

su, h a(,:cl,rr;,tio,i mcasurt'd ;,t Ih,: '2{J(.) O h:,.cl ,:xc,:cd-

<2 ,nilli'-,:t o,ids.

9.'2."{ .",,:ccle,,ti(ms in (xc,::.s _+f 1;30 (;'_, for ,n, ,<"

li,;,,i ,l inilllsecond_, sh.,l} I,<." c,u_, fur rejection of I,_

hcln,ct.

9.2..t The acrcptald,: accch.,:,tl,,,, Ic_,:ls set f,,ttt_

in this section sll.i![ :,}iid)' I() ;,ml,l,'nt lemlmr;ll,at., ira-

pat:t, low tcmpCig, tUtt: i+,+i,,,-t, i_+;.l, t,.mj,t*r.ilt+r,, in;l,., t,

_'+ll(] %viil(+r illllil,?l>{(J/I imj,:i+t It+hi'-,. "

9.3 {']ach hch,ict ..ball l,c l,nj,:,,+t,:l with two i,]c;ili.:,l

it,q,acts in not l,'s, Ihan f,,li, :.in(.>. "; hc i,upi,( t ,ires _-}l ,li

11¢2 ;/.i','*%'C" |b_ TM rt'f-l,'lircr /J]/ll'l<' (') 1.7), :,rid _,'_,r,,,'<'

fr,,m c:,ch olht:r l,)' a <li:.t:,n,,' (.,lu:,! I,, ,m,'-fifth o," n,,+,

nf Ih¢: maximal (:itcimlf,'r,'n,:(: of It,." htrl,nct.

%'1 "t'_(t st,:el i,,l{,:,<l,.'r or :,nvil <, J_fil',liiativns :hall 2,t

usc,I. One :hMl l,e fl;,t, th,' other l, .misphvri, al.

9.5 Tll,: fl:,l itnl,,+:t,)r sh:,ll ha',,, a ,nhiirn,i,n Sl/l'f:.<,.

a,,'+,of 19.6 square Jl,',ht::.(127 s,;,,:,,c ,'c,,timcicr>t i.,:..

5-inch diameter face; the ]_,:mis!_l:+,i, al imp,ctor .-'h+li

have a 1.9-invh ¢1.1_,m,,ti.'u,_'tcr)r,liu_.
It

9.6 An ectual iltlfllbCi + of paitcd imi.acts shall I,c aplJli :d

wilh eltch (:onfiguratlon.

9.7 "I h,: le-t hPitd f, lrlil sh_.ll hc ,+f h,w l'It'_,lllllill i I' ll'l{lr_: -

Ile:".itllll i, ll(),,' IK-I.\I, illl(J !hall ','._:}'n II + ).- -- ('.(J

|.iOllllds (_ l;iltigrat;I.-, # 0.(/Jl - ('1- l ilb, v.<:ivht ..h_l_

inchlde tim _.u}q)o."ling iirlll if testi:iF" ' 1,), <Jr,qll_irli( ui,<,n

a rigid an',.il I:..ee %1(111. The sam<: wci{;ht _,hall b'_' ,_:d

for the iinpa,:ling l_oLv,.ei_,.{it if tc_-ti,lg i:, du,w acc,trdi lg

to Ihe |)b.'ol{ng head.fornl s)'stem [+-_'t:' 9.1(2)!.

9.11 'l'lie impact e :orgy utilized stl:,ll bc 50 ft,,,t pl,l:n J_,

(7.,12 l..ih)gram mt'ter>} with l]ie },cmi_-t,hvri,:al a,l=[l

face _7)1 in. or 13.1 cnl drvpt ,in({ (,() foot pounds {+J._',

kil,lgr.llrl mctersi with l}ic _at an,.ir fa,Vc 17'.._ in. _tr ](_i$

cln drutli if tea,ring i.. in a,:tor+];lti, ( _.,itll { 1 ) ,_f 9. I.

It :.]l:,ll l,u 120 fo,n p,,un+{s 117.,_; kil,,la,.,m n;:t,'_,!

will; the t;,':ni>phcri, al striker {]?,i in. or .,.I_ cm)at,:

160 foot p,,urltls (..L., '" 1"],I',ilt)_'f/ltli I;IC|{'fS} whh ;, ,l

striker 1175 in. or 413 cmi if tc._::iI,g is in ac,:ordar.:c

with (21 of 9.1.
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10. l'cnctraiion "Fc_I

]0.1 Sufi"icic;_t cxt,.sure of the timer surface of the

helmet shell sl,lll tie made t 9 . removing paddiug or

}_arm'ss nlah:ri;,I 2,) as to allow the un[)added shell to

rest upon a rig;,] hc;id f.rm. Th," h,.,d form .<1,:,11 cont:,in

a c)lindrical cavity 1.77 i,l. (,1.5 till)in diameter wiiose

vertical ,'i:¢is sh:_ll I,c centered with that of the striking

point. "J'his cav;ty ..,hall contain a means of ele_trical])"

rc.(ortlln[>' Ihe i_J,,r:lnt;.neous vt'itit:,Jl d(:l"lt'ctlorl of the

inner .'.urfal:v of the sh,:l} within 0.,<g9 i- ira. (] cm) of the

axis, and record ,r:ot£tat:t of the slrlkt'r tip at a point

(;.39.1 in. {] cw) below the hc:,d fut.L outer surface.

1(I.2 \Uhcn Ic._tcd ;n the above fa<>hion, Ihc Incl>.iriium

allow:tl,le veili<';,1 dcl'iectJon sll:lll lille exceed O.3(J"l ill.

I] clrll_ nail] It, N<:li.lli,:n of tlic stril<vr ti.p .'is recorded

l,y electric:,] (.(=,iit;ic_. at this poit,t .,.hall not occur.

10.'_ C(i.ndlt;oli.,-, of ])ellclralioll "1_'.,.,I.

]().'LI The wcight of the pcnetratiml icst striker shall

be 6 p0ulid:, ](i ounces {3.0 l:ilogr;l/ns)
') +1

]0 ..... The point t)f the strii:cr shall have all ilitluded

angle t->f ()0 degr(:e,..

] 0.3.3 "]'hc radius (,f the strikin L' point shall be 0.197

in. (0.5 mini.

]0.;l.+l The }lrlr(tllC_S (it Stiikill{; lip s};:ll] lie 60 Ilock-
well (scale el.

10.;1.5 "lite hci{.,ht of ,,tie filll shall l,e 30.37 in. (1

meter) as measured from ttle tip of the stiiker to the

outer sulfate of the lc..,t ]lead form.

]l, Test of lhst:iitllitg" 5ysteni

I 1.1 "lhc hclmcl shall lie phiccd Ul)On a lest Lead f,.Irnl

lwilh Ilie i;]iiii strap f:ls, h'r,e,J os.,cr a d(:vi_C alr)li/iJxilli:_lill< (

Ihe sh:ll)e +if the t)lin)' '_truclure (if Ihe lower j.w. '1 lib>

shall ten-.i>( of tx_o Inca:el rolh,r.,., t'at'h _ ill. ll.97 t-till

ill eli;illicit:r, lit il i']i'.,l;lilt:c of ."ll ill. (7.61 CllII separ;,li.n

Oil {('lilt'r, whh'h wmibl serve to rcpre>t'nt the jawi)one.

"lhe helinel .-,h. Ii i,e _Ui)l)ori(,d on the head [Lirlil s(J

ill;it lhe points of _.ilt;lchlti+_rll Of the chin strap t. the

}lclnlel will be subject to the _alile lest as the sir;]l) itself.

11.2 g 3riO-pound 1136 kilograml v,'ci,f.]ht or tension

eq,iv:,lcltt the|,.t, shall tie applied to the device re-

tained 1,)' tile chi, str.,p. The strap alad its attachnients

t)illst sul)t,oit thi> weight without patting and whliout
_,icaler than ] in. .) r1-..)1 i. Ini increase in the vertical dis-

tan,e of the (hia strap from the helmet crown.

1'1.3 Thc If.st is, dcsigned to test the chin strap harness

assenll,ly ,rely. If tile hehuet has a pad-type suspension

that I, ill :,ll,+w the helmet to settle d,.,wn over I|lc llc:ld

form, Ihi> sctllil,_ shou]:] tie[ lie considcrc<t itl dote(man-

in{'; elo.;.alh)n tie ih(! chin strap. "l}le vertical mt)velncnt

should l,e rccorli,-d wilh rc_pcct to the :;trap :lllfJ shell

alOlie. It sh;Jlt lie h'.,lcd ['or uhimale strenglh and for

elongation under tension,

Z9(_. l

9

12. l)rcl)aViiiioii ()i" "Fc._l: I';quil)incnt

12.1 All equipment sh:,ll l_e tiirm. } on :lad attowc,l _o

w,:lltla up for at h'ast 20 niiliules fJl ullli] cquilil)rhlul i<

reaciled, whichever lime is _;rcaler, prior to ai'ly lestii_,_.

]2.2 The instrulnciilalic)rl .<hall l c:llJl)ralcd actor,J.

il-,g to the marlnfactttlci"s rc_+:Ollli_.l¢,ilialioil prior to at,d

aflcr each series (if ll!s,l.',. ][' llle s)):.,!,-lil [s otil of (:;lll}.)r i-

tiorl at the end (if a test s('rics, the , llllr(; .'..,,.'tics shall ].e
discarded.

12.3 Tile entire systenl shrill l_e hocked before aid

after each series of tesfs 1,), in_p:l:_hl<, ,i standar, li::(d

section of a rigid foam l>]:,,,tic, :,,,1 recording the ac-

celer_tiou-thue history of the iml,act. If the accch.ralio:_-

time ]li:;tory is otit of l)rcd,:tvrlnin(!d !.lerance, tile eilt;;e

series of tests .'.,hall lie di._(:.rded.

12.4 A record sh:_ll be i,a,b of each iml,:lc.t and rci:llm d

as a permanent record of lhe acce!<ralion-lime hJ_tor/.

E
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£

]3. "D:sI I']quipt,;(;ni

13.1 |Iciid l:orlil. A sl.n<l;trd h, ,.l form shu',cn i:_

Figs. 1-5 sh,II lie used in :[11 te_;ts.' : ::
: @ :r

13.1.] ('<'_t_'r :,f Gr.vci/v. Tl,e _ ,.,,t,'r of gi:,',.h)' <::

the head form iliCJiidillg Ill,) C;c)$sa:;ii sit;ill lie witlii)l a

cone with axis vertical arid ft)rmi;lg a ](Ldcgree include+]

angll_ with tilt" apex :it ili(" 1)atilt (if irllj-i:lcl.

=

]'/.1.2 lJ"_'i:.ht. "]'h,: c,)lal,mcd _"ti,']i ,,f tile t'lOq.".(llrl';
.)

iliad }l(:a.(! f, trln shall he 11 i i-6-0 l>,>uiilJ,. IF) }:il,,grl, ni., : ::
4" 0.091 - 0t.

l'l,].,<i l_t'c,t'[¢'r;tlTl')lt Ti,';t!,sdtlctt,<. ]lie :lcfe.t'ra[!(ll_

Ira!iS+fLitter sh:_ll l,e ll'll;llil(lINj with t[l(. .+ei;>.i!iv(,_ axi,-

aliglied l- within ._ dcgr(.e% <_f the trl_e vcrti,-a! _vhcn lit, , =

head fotni is in 1lie illi]:,:l(:i [+¢,sitit)ll. 7 ==
T-

]3.1..I il,,;t<l ]"i')/'°//l *t_iZ('..\lediili'l, g'li(rt I;llyC :';iZe }'('l ; +_ =

li'l,:Is _ill 1,," testc'd orl a .',i),;'Ic head t,,rm _.'_tc..",marl slzu : :-

helmets of the s_lllle type will 1,c :ll,i,ll,v_ d if vi',u:ll iu-

spe<tion shows the construction Io |,c idcniical to those

leslcd.

13.1.5 l?efercnce l)lane. The st:re(lard head form,

ill wa.. ncce_.ary f, lr Ihc l)Urll<,..i-<; of Ihcs,: re_ulumcn,l.lli,,n, and
in ordcl ll) l',{_,l' l¢'fllt{rl iu,+'rlib, f_ll lt_l: ('xh'fil lit t lli,)tv_ li*.ll Io i_¢l"llhC

iiil arlific.d hc..I f_)rm. !,,,itl h) _t r_,. a.. 1.,, i. f,,r _T,-lrum,'nl,lth,n
(]urh)_t h':-1'4, and I,) pr(Jvi_h, f_x,,,i l).ll.'ilimlvr-, ['_,t lIiV;(.',it,'illcnl. [I
is r('.liz,'d ih.l it:c ).3ri.llloli i+[ hui:l.,u i,,'.m h:)i-_ i. '-w h itial i/lc
atlil'l, ;il h,';,,l f,,r_n ,a:,y not +,_*lf,,rtil ,'_.,( II. I,) Ih: -h.,l,I. ()f any
lan,l,,ni _,.iuilii., ' hurli.i_ i,,.,,,l. _, , ,._hh+r.+i,l, ,li!i,,ulil ,,t" anthr,Jp<l.

I<u:iC.II d,,i:l i;,,s hc, a r,'_i,'_.rd ira ,,r,h.r t,) 5', i,h' li,," lhliiling di-

ilil'li'-i()ii_.. :lrld IJw I....I fi,rm >,'],-(IHI l .... n..I,:_,,I ..it:,t,l,' lu

pr(_'.ilt_' LiCtllr.t,.l 7 f,IIiu: l,t,,i,.,IL_.,. I,ch,-I.. f,,r ,q)!)r(,_imatcly
97) l),.r .vl,I ,,f Ih- I,,,;,ul:,th,. ,,i" :,II i.,c,'..

frill)flit;lit<ill _lltl< ( Itiitii.( ',(nil, +"_ Ill ;irl .,, I<l.ll h,'_,,I f,,rlll c)r |>31-

h'fri Ih<:tl',)( nl,,y l)(' ,,I,l,.,.,'d t,y :, ""t'"'" .,l,t..',,'d If) (:r.,:_-r

lwhv.ltic_, .')_IZ9 l'D).t I',r,'.l,,.,. li,,i,I,.v,,+ +. _a+tl) C,.Iv, (;.d,f.
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,,,, which the basic plane is marked, shall be poshioned

,,u a fla_ .,_,rr;,ce s(, that the ba.,-ic plane is paralh.l Io

II,i', surface. The rcference t)l:l['e .,hall be scribed on the

I,.Imet after it has been poshioned on the lest head so

Ihat the lowermost part of lhe h.;,(ling e, lge at Ihe front

,,fihe helmet is 2.36 in. (60 ram) above Ihe liasic plane.

I;i.2 l,ow 'l'enu)crailzr," l_,ox. A (ctntrolled, mechan-

i,..tlly-looled lemp,:ralure box at lc;,:q 2 x 2 x 2 feel insPle

dilil,.'li::,iolls .,,hall l,e av;lihllih" whli c(inlrolled leinl,ci'a-

illrc ealiabilhy of- l O°C "1"2<>C. II .',hall hold the pre-

AMEIIICAN SIAND._,I{I):d'I-X;II.'ICA'ItCINS 1-'(ai(

scribed leinper;llult: for a niinilnl.lln of _.i. hours.

13,3 lligh "['elnlieralurt' ]PJox, a oral;rolled Icnip01-i-

iure [iok at least 2 x 2 x 2 fe,'.i in: 7de dimensions .<.h._ll

I)e nvailal,le wilh contlolh:d I,:nlp, tlrllllr,: capalJilhv of

50°C + 2°C. It shall hold lhe pro <ril,cd lclillierattl.c

for a Iliil3illlllln of _.1 tiours.

]3."1" acevleralllon "I'ran:,dlle(,r. "l'l.e acccleralloi, lrarl:,-

ducer shall have a natural frc(iucl:.-y of 2(l,Cl(JO e)cl-s

per seo:,nd or grent('r and lie caI)al {(: of wilh_tanding a

2,0()0 O's shock wilhout danlaL,,e.
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The slondcJrd in this booldel is one at" over 2,L,00 standards approved to da1_

by Ihe Arncr;can Standc_rds A_socierion, Incorp0roled.

The ASA pro','k_'es the machinery for creating vc,}ur, tnry s_c:ndords. It serve_;

to elinfinc_le duplicr_tlon of standards ecfi,,'hies ar;_ la ;vc.tcJ con:q;cl;ng s'tnnclard,_

into s;n_jle, nafiona!ly accepted standards under the dc.slgnotian "Amcrlca_
Standards."

Each slandord represenls general c_(tre_rr, ent c_mong maker, seller, and u:,et

groups MS |o the besl current i:racfic_: wilh _egard to sonde specific problum. Thu_

the compleled slandords cut across the whole fabric of procJuction, di_t,lbulion,

and consumption of goods and services. American Stc:nc_c_rds, by reason c_f

/,.SA procedure_., reflect a notional consen:.u_ of n',c_nufccturu_s, con',um_:rs, (Jnc!

scientific, technical, and prol'essional orcjani_'ations, Gnd rjr_vernmentul _encies

The completed standards are used w_dely by induslry and commerce and often

by municipal, stale, and federal governments.

The ASA, under whose auspices this work is being dane, is the An'_erlcan

clearinghouse and coordh_c_tlng body [or standc,.rds acli,'ity on the natlona

level. Founded in 19t8, it is a fedcrafion c,{ 135 trade ossocic;llons, h_chnlcc_l

societies, professlonc_l _rc_ups, _;ncJ consumer orc:_nlzcn]ons. Some 2.CC.0 coln-

ponies nre _f_iliat,_d wilh the ASA as corr, pc:ny rnen_bcrs.

ASA is the Uniteci c_ales member of the Internalional Organization tar

Slandc_rc_izafion lISa), the Internationot Ek.ctro_echn_cc:l C.ommission {I_C), and

the Pc;n American St_:nr".ards Con'n_is:,iun (COPANT). Tt,rough these chcmncls

American induslry makes its pcshion _'eh on the interr, c:llc, nc;I levet. American

Standards ore on file in lhe libraries of lhe national standards bodle_ of more

than 50 countries.

For a free I_st of oil American Standards or information about n_embership

in the ASA, wrhe:

American S_'c_ndc_:-ds Asso.:iatlon
INca; PO;'AT_D

10 EAST 40th SIRE_.T, NEW YORK, N. Y. 10016
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